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AN ANALYSIS OF METHODS FOR PREPARING
A LARGE NATURAL LANGUAGE DATA BASE

*I. Introduction

A ”»

~ The speed and vefsatility of the computer.fdr processing natural
language text is an important aspect of current research. JThe prolif-
eration of_yritgen information has given birth to numerous computerizea
information retrieval systems which ﬁust cope with natural language.
Linguists, educators, social scientists and scholars in the humanities
are clo;ely scrutinizing language usage in order to develop mo;els and
systems in their respective fields. As the computer industry develops
' more sophisticated apéroaches with a "conversational mode'" between the

user and the computer, the processing of the natural language of human

beings takes on new importance. /With the increase in special purpose

programming languages, compiler/ design and development, applications

‘\"

increase and more natural lajguage techniques develop as a by-product.

3

A number of problems arise in natural language or Meext" processing

_computer. -

directly puter compatible. Spoken language can be recorded on

tape or printed in a book or magazine, but computers are not

enerally equipped to take these forms as direct input to their

-

£

plex electronic circuitry. Computers need information in the form

of on-off codes, commonly referred to as "bits" and represented as

1's and Q's in groups of 6 or 8 called "bytes," with each-such group

usually representing a single character.. For example, the letter A
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may be represented by 10000Q11 or 110000012 or 1100013, depending on
. the computer used to process the data. Generally speaking, computer
compatible information is stored in one of three basic forms: punched

cards, punched paper tape, or magnetic tape. The problem arises in

finding an accurate, easy, and cost-effective method of transforming

voice recordings or printed text into a form directly accessible by
4 .

the computer. \

Al

II. Overview of Systeéms

- - A%
e

In an attempt to discovers an effective method for preparing text .

[N

. { ‘o . e . ,
acceptable to the cembuter]'a comparative study was undertaken of devices
. .

-
-

which might be used to prepare a gne million word file of .natural

. .

language text. The.systems apalyzed were KEZPUNCH, &ELETYPE, FLEXOWRITER,

MIST, DATAPLEX, ‘ATS, TELIERMZ (CRT), dnd OPTICAL CHARACTER SCANNANG.

-

< Invesgigation was- limited «to techniques immediately available in

Ehe éreatgr Los Angeles area, a;a all prices quop%d are those appiicahle s
N to,a mon-profit ?ésgarch or educational fhstitutién: In order to fnain-
. tain directly parallel pricgs jorteasy comparison, any in-houge féci}ities
(ﬁuch as a Keypunch machine or comp;ter) accessible to the researchgr\yere
ﬁo; qonaidereé’cost free, 1In each.case, commercial prices are given.\;

An overview of each system was made by cbntacting'vendors\and .

v

reading the printed material available on each system, Items considered

e .
\ ¥

wete dost in dollars, time consumption in operation, and ease of editing.
' )

( s
—y "

1

4

ASCI1 (Ametican Standard Code for Information Interchange)
' \ ] ’ - ‘

2 EBCDIC (Extended Binary Coded Decimal Interchange Code)

3 BCD (Binary Coded Decimal) ~ ) ) . "

.’ ' d 4
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cost was not.considered,

e

All cost estimates were made on the basis of one million words of

All terminal rentals are considered on a ohe-year lease basis -

-
PN v

text.

. / '
only, tota1 renta1 figures are for one full year. Cartridge cassette,

and disk storage costs are given on the basis of a full 5, 000 000

Ty

characters being stored at one time, which could\be avoided in practice

-~

—— - ! .
by more frequent dumping to magnetid tape if a sufficiently flexible

magnetic tape updating facility is‘available. Magnetic tape purchase

. : o~ . .
since it would remair constant regardless of

the system employed.

Keypunch (IBﬁ‘029)

. The keypunch is an off-1line method for ﬁtoring 1nformation on

-

' lightweight cardboard by mechan1ca11y punching holes 1n the cards.

The arrangement of the holes represents coded data. A high noise

leyelvis created by the card punching. Keying may be done on an IBM

'029'leypunch mifhine and hard copy may be obtajned by "listing" the .

cards using,a computer.

A trained keypunch operator is required.

Keypﬁnch training takes an-average of six weeks. Typing errors made

.
.

and caught during entry aré correctable by using a verifier (which.
[ . -
. £
resembles & keypunch) and duplicating the card up to the error and then
- . { .
typing in the correctipn.« Edit operations such as 1nsertionSr deletions,

.
»

etc. are: difficult since many cards,may ﬁéve to be repunched to take

care of the cqorrections. The best approach for insertion is to leave
- . A - ) - "

a number of blanks>at the end of the card, so that the card may be

‘ v k]

* .
. . . . . ) .
duplicated up to the needed insertion. and the insertion made without ~
| o ~ . b .

.

A3
The rest. of the card must be retyped,

overflowing into another carg.
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.th_siPce the 014 card is moved out .of positlon fpf further‘duplication by

N

.

.the typing of the insertion. Programs written to process cards produced

1n such a manner must be written (or available) to treat multlple blanks.

- ?roblems.existiqg with storage on cards include sugknﬁ#lngs as
wﬁapaing of cards stored lﬂ non-standard humidity or.;emparaaure. The
. a lek of tée 62,506 cardsh required to hold one million words is
| enormous,. and reordering a deck gf droppea‘aards can be difficult if

. éhey are not sequence numbered: For these reaspns,'and others, it is

convenient to convert the cards to magneq}c tape. Such conversion can
A Y

'Qe done by using card to tape equipment.

: Table 1

‘. o o . REYPUNCH

// ' s Breakdown Total

/ . Item
P . | Reypugeh purchase '$3490 + $28.75/mo | $3835 ($3490 +
) US\\\ . . maintenance " $345/yr. mainte-
: : ' nance) ‘
) Keypunch rental o ,029-$77/mo. , $924 (12 mo.
L - . @ $77 ea.) i
Storage cost (card) \ $1.15/1,000 + $92.50 (70,000
. $12 ‘set up cards)

| Conversion to magnetic tape $1.00/2,500 cards | $28 (70,000 cards)

Total per year if leasing $1044.50 ’

-

A . [ Total if purchasing v $3955.50

v
.

- .4 Each card may have up to 80 characters. Since the million word data’
. base would contain approx1mate1y 5,000, 000 chracters, 62, 500 cards

) (5 000,000 = 80) would be requlred : } ¢
. > Prlces quoted by Mr. Bob Wright, 'IBM, 445 S. Figuroa, Los Angeles '
* (213) 620~-1830 (IBM 029 Keypunch, cards), Mr. Harold Hackman, SBC,
, . 11300 La Cienega Boulevard, Inglewood California .90304 (213) 776 5900
. e (card-tape convers1on) . . N




Teletype (Western Union Terminal 33) ' -
The Teletype i3 'an off-line method for storing information on-paper

tape by mechanically punching holes in the tape with eight .punched §
/ .

positions per code. Keying may be done on a standard teletype keyboard

L

E with simultaneous production of paper tape and hard cSﬁy.

‘

Typing errors made and caught during entry can be corrected by the
" use of "control" character; which indicate to the computer that either
the character immediately preceding or the presght line ghould'bé.
ignored when the paper tape is processed on-line. :These,codes can be
followed by the éorrected copy. Edit opera%ions such as characte}
insertions can theoretically be accomp}ished %y duplicafing the paper
pu «  tape, stopping it exactly at the appropriate spot, adding the insertion.
‘ .. . and continuing the duplication. In practice, such accuracy itiwposit:io'ning
the paper tape is virtuélly impossible as in the case of punch cards.
:, ‘ Although paper tape itself.;s directly computer compatible, it is
}~" bulkier-than magnetic computer.tape and more suscepti@le to probl;ms
created by handling. Approximately 55,000 feet6 of paper tape would

be reqdired'to store the full one million words. Conversion from paper

-

‘%Q"tape to magnetic &ape can be done directly by computer.

. — ¢
. 6 Each inch f paper tape contains 8 codes; one foot contains 96 codes.
s Therefore, 5,000,000 characters would take 52,083.3 feet (5,000,000 :
96). A paper tape is 1000 feet long and contains 96 codes per ‘foot.
Thus, 19,200 five character words could fit on one roll if no errors
were made which required extra codes. For purposes of estimating,
ghe figure 20,000 words per roll was used. It is significant to not%
. that the full million word data base would take about 55,000 feet, of ;
paper tape, which would be cumbersome and fragile to handle. The
. : 7 . estimate on conversion to magnetitc tape is.purposely high. The time
would depend on operator and machine efficiency.
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‘ . 6 »
) ‘Table 2
' L TELETYPE' .
d Ttem | I A Bréakdodn Total
X $877 + $100 (complex) . '
Termfnal purchase + $50 (to wire the imter- $1027

’

face adapter)

7

Terminal rental

$55/mo 25/mé for data phone.

$960 {12 mo.

. \ @ $80 ea.)
B " $1.15/1000 ft. roll | $63.25 (55
Paper fape - . = rolls @
. . $1.15 ea.)
,Convérsidn-tb éagne;ic Sgilhr. of computer time $250 (10 hrs.,
tape T @ $25 ea.)
Total® if -leasing $1273.25
.Total ‘#f purchasing $1340,25 -

'
'

2

Flexowriter. 2301 (Friden), .
1. The Flexowriter is an off-line system for storing information on

punched paper tape very much like teletype. Keying is done on an

. . - v v

electric typewritér keyboard with paper tape punch and sifultaneous

-

prdduction of hard copy and paper tape with eight punch positions per
code. Typing errors made and cadght during entr§ are correctable by

moving the paper tape back ang blocking out’ the error with the- tape
. . ] ' .
feed key. The correct code may .then be entered. After-the-fact
. fa . ) . .
¢orrection such as insertions, deletions, etc. can be accomplished by

L 0

P Ne

Prices quoted by Mr. Jacobson, Teletype Corp., 5720 E. Washington .
Boulévard, Los Angeles,” (213) 724-6040, (Exchange data terminal 33
wi&h paper tape reader/punch and coupler); Mr. Bob Bewak, Stat Tab
Data Service Center, 1519 Olympic Boulevard, Los Angeles, 90015, ,
(213) 381-7251. . - ’ . ;

-

'




playing. the punch éape back at .145 words per minute. A ﬁewjpapef~tape

¢ .

is punched simultaneously with playback, .and ypdating can be done by

stopping the original tape and making thé correction, Positioning the
\ . N - "
. tape at the appropriate place is difficult, but more easily accomplished

. .~ than with teletype., The original- to-ed1t process may be repeated as s

A3

often as ﬁgcessary. Althdugh the paper tape produced by the Flexowriter

is directly machine compatible, the placement_of the sprocket holes
' ' %
necessitates the reversing of the tape for read-in to a computer/f

"
~ i)
-

Read<in under  sugh conditions causes all lower case to be capltallzed

o

and causes problems with numeric and’ punctuation codes. As with .
¥ N

teletypé, approximately 50,000 feet of paper tape would be needed for

. 3
L3 . ' ,

data storage. . : .

. ) ’ Table 3

. . FLEXOWRITER® ' ’
)
) Item ' Breakdown : Total
Terminal purchase . . ) " $3300 T K
N = <
Terminal rental $105/mo. $1260 (rms @ 105 ea,)
Paper tape cost ' $1.15/r611 (need 50) $57.50 (50 rolls’
(see comment #2) . (@ $1.15) .
, _ . .
A ’ Conversion Ty , $25/hr. of computer v . 8250 (10 hr. " o
(see comment #2) ' time (4 $25 ea.) ’ :
. | Total of lease ' $1567.50 |
X Total of purchase ° . o : . $3607.50 ) 11
1 ;’

v

8 .Prices quoted by Mr. M1chae1 R. Jackson, Singer-Friden Division, 1720 B
' ' - Beverly BOuleyard Los Angeies 90026 (213) 483§4800 (Flexowr1ter 230L)
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MIST (IBM Magnetic Tape Selectric Typéwriter)

The 'MIST is an off-line $ystem for storirg information on magnetic

.
P

cdrtridges which have a.capacity of approximately 24,000 characters,
. ‘t .

. Keyboarding is done on an IBM Selectric Typewriter with éimultaneous.

~ -
,

productioa of cartfi&ge and hard copy. A trained MTST operator is .

requiréd for keyboarding. 1Initial training consists of 2-4 full days
in a special course provided free by IBM. Typing errors madelaﬁd'

caughc during entry are correctable merely by backspacing and retyping.

For editing, the tape cartridge can be played back at 150 words per ‘

_minute, with such changes to content as insertions, deletions, and
. t . 2 [
; .

substitutions accomplished by recording onto a second tape the material

as it is played back from the original. The corrections can be typed
by stopplng the play- back At appropriate p01nts. If "reference codes"

%
%,,

are 1nserted at intervals in the original, the search scan can run

through the tape at 10,000 words per minute, stopping at the position

. R . 1
after the specified reference code for insertions atéthat point. The

- m . 7
original-to-edit process may be repeated as ofter* as necessary. The
final step is transfer from MIST cdrtridge difect1§ to magnetic tape.

If further editing is required, the magnetic tape can be convert&#d pack

-

to MIST cartridges for use on the MIST device. Approximately 210

cartridges would be needéd for data storage.

5
g

. i s
¢ f
. .
? ' * ’ e . *
”
s
i

> i . .
» : ’
.

’ ,Each cartrld Ids 24,000 characters. Eherefore 5,000,000
charac ;; Id take 208 3 cartridges (5,000,000 < 24,000). The
- caftrldge cost would probably be lower 1n actual practice,
Z#Fince cartridges could be used~severa1 tlmes .thus lowering the
total number needed. o .

. '3

.
:
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Dataplex (Data Instrumen%s)

K
<, '

"Dataplex"

an IBM Selgctric typewfi&er recording simultaneously on paper and on a

b

~

[}

The system is designed

. . ‘\ .
cassette which holds yp ‘to 50,000 characters.
to work with its own .12k computer, utilizing software created specifi-

cally for a particular job.

. L)
are correctable merely by backspacing and retyping.

A}

_ the end of the cassette can be corrected by typing correction commands.

There is no playback capabil&ty at, this étage. Further éditing can be

dofie in batch mode either by hand'carryiﬁg, mailing or tele‘pracessing

] _ R v ,
b 9
. \
Table & o
.o wrst? ' ~
Item s B%eakdo&n Total '
Terminal purch;se < ” $10,035
Terminal rental . $257/mo. . 83084 (12 mo
o : @ $257 ea.)
— ~ . . g = "
Cartridge cost $15 ea. (need 210 ° ‘s $3150 (210
@ 24,000 ch, ea.) @ $15 ea.)
| Conversion $2.50/cartridge- $355 (210
. : , @ $250 ea.)
Total if leasing $658§
’— v
Total if purchasing ‘ $13,540 °
- - ’ . ’/

[

‘ Typing errors made and caught during éntry
. . : !

Errors caught before

is an off-line keying, on-line editing é&stem, usding

*

¢ -~

the original cassette and a corrections cassette. to the processor which
. [} N

4

3

0 Prices quoted by Mr. Chuck Zander IBM 9045 L1nc01n Boulevard, .
Los Angeles, (213) 670-8350 (MIST with code convers1on -and reverse

search, cartridges in lots of 150 or more); Mc. Del “Seraphine,
- Autographlcs, 751 Monterey Pass Road, Monterey Bark 91754 (213)
. 263-2184, - ] - o w

-~ .

4
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converts to magnetic tape. The processor reads in at a rate of 200
characters per second. , The processing could be done by Data Instruments
~ ‘ * .

on a service bureau basis, utilizing a program written by the user or
~ . . . >

- specially prepared by Data Instruments Staff. The update editing -of

the magnetic tape can be“carried out any number of times by submitting

«

further correction cassettes. The complexity of the commands required
- . i R 4
" for the correction cassette would be determined by the sophistication
of the software produced. Magnetic tape is always in most updated form

and hard copy is produced by line printer at each step after the first.

Apbtoiima%ely 100 cassettes would be required for data storége.

o : . Table 5 _
P b I pataprex’’ ‘
- " Item " Breakdown , Total
R T ¥ X 7 PR .
Terminal purchase A , $4700 L
/ i [
Terminal rental . $104/mo. $1248 (12 mo.
- (@ '$104 ea.)
‘Cassette cost 85 ea. (need 100 ' §500 (100
. ’ @ 50,000 ch. ea.) @ $5 ed.y
4
: : Updating processing /- $24/hr. (need 42 hr, $3024 (136 hr. -
) T ' per editing pass) @ $24 ea.)
Total?if lgasing o' ' : $4772
* | Total if purchasing S $8224
: - I gach cassette holds 50,000 characters. Therefore, 5,000,000
‘characters would take 100 cassettes (5,000,000 < 50,000). .

2 Prices quoted by’Mf%‘Ed Russo, Data Instruments Company, 16611 Boscoe:«

. Place, Sepulveda, California 91343, (213) 893-6644. With possible-

.A’ . exception of «cassette cost, costs stated are not flexible{ 1In
) addition, approximately one week minimum 6f programmer time must
be invested. ’ <

- - \ ., . '& ’ . cf b . ) : ‘>
Qo ' ‘ \ A . /
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TELTERMZ-(Délf@ Data ‘Systems) s

.
2
-

o

Since only the data up to a carriage return is contained in memory, and

. ‘cassette or through a cdmputer to magrnetic tape.

. v ’ v

The Teltefmz is a keybeard- CRT cégginal with up to 3,000 characters
- . - f

' K ‘ ' i ’ ° .
of built-in ﬂgfory. The terminal can also be used on~-line, connected by

off-Iine onto a

phone lines to a tomﬁﬁtgr. ' Data can be t

k4

* ‘ P
ing. Each~casset€e'Faq.’

cassette tape attachment for later furth

hold up to 50,000 characters. The CRT screen displays 27 lines of 80

1 -

characters each, and immediate roll-ub and_roll-down capaﬁility is
. ) . ) .
available to display other portions of the full 3,000 character hemopy;
- o . ‘¥

~

2
s .
not full 80 character line, up to 100-150 lines of text may. be readily
: g -
available for editing and difé%t display. Errors made and caught during -

a3

entry are correctable by backspacing and retyping.

El ' . " ‘ '
Y - R L

transmission of the full 3,000 characters of memory to the cassette are

e ’- -

correctable by moving th;jcursor to the appropriate position and retyping.

Errors caught before

Also available are insert and delete function keys. - To insert  new matérialj

-~ . ’
.

the user merely positipns the cursor at the point where the-insertion is

hd }

to be made, and' pushes the INSERT key. He may theH‘type in whateyer’

=
-

insertion he wants, and the Telterm2 will automatically "wrap around'.
AN

the rest of the data contained in its memory. An END INSERT key is used

to complete the insertion. A similar procedure produces deletioms of o
. . - 4

. - B . -~ . [y

v

. - 'vr 0 . . \‘ , . v
either single characters.or complete lines. A format mode of data entry
Lo v

s . - . : 3 5‘;
alkpws the user to specify "Ftked field, and variable fields which may

g - . .

. haﬁé different daﬁa depending upon circumstances. Data can he transferred

4 . v

w

in blocks at a high speed, and either the full 3,000 character memory or *.

re e

individual sections of memory called "messages'" can be dumped, onto
2 A g ~ ’

L5

v o N .

«
=
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1f further editiuﬁLis‘required, the material on cassette can be

- . / . ! ) - ’

d back into .the Telterm2 memory and displayed on the screen., Hatd

. ‘o, ' , e
copy is available by printing the cassette onto a hard copy terminal or ’

¢ -

. . ) t .
listing the magnetic tape on a high speed printer. The Telterm2 can be

-
.

configured to handle two cassettes, one for input, the other for output.

L ‘Table 6 ; -
I TELTERM]>
Item - "Breakdovn ‘ . ’ ,Total
Telterm2 purchase $6506,~
Telterm? rental * $367.50 | $4410.00 (12 mo.
. . @ $367.50 ea.,)
Cassette cost ' ) $5 éa. (need%lOO . -'-ssoo'(loof@ $5 ea.)
. : @ 50,000 ch. eal) o
%onversion‘tquagnetic $25/hr. of computen' . $250 (10 hrs.
-kape DoLe , time / ] @ $25 ea.)
Total if leasing s ) . $5160,00 "
Total if.puzrchasing _ L g . $7250.00'
‘ o ‘,.. . R .
"ATS (Administrative Terminal System LFormerly 1BM's DATATEXT]) :

Thg ATS is an oﬁ-line softyare system fgr”storing informatior on’
disg and allowing direct editing @hrough te;midal-ehtered éo¢ﬁaﬁds.. ‘
Sigpfficant editing caé;bility includes Eormatt;ng aéility to change
number og'characters per line, or nﬁﬁbéf of lines éé%’page. Typing ‘ .

. . © i ]

) -

3 Prices quoted by Mr. Larry Lcﬁf, Data-Servy, 15114 Downey Avenu
Paramount, California 90723, (213) 531-6161. Price includes :f
Mobark 400T"cassette attachment ($1800). It would be possible ‘to
use thé. Livermore cassetteattachments ($375) with sliglit inconve-
nience. Lease is a lease-purchase on two year purchase commitment.

.
' . ..

@

* v

. e
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errors made and caught during gntfb‘aré correctable merer_by backspacing
and retyping. Such changes t; contenp_;s inéertions, deletions, suber .
b séithtidns,‘and rearrangementél;f éordé, and ;hrases are madp oﬁ-line
by séecifying tﬁe changes thgmselbes and'théir loc;tions; The ;ser
must Specif;'enough ;niq;;ﬂinfbrmation‘bp‘an itea'to\allow:for ex?ct;

; scan matches, asvwell as specifying line numbers~ldcations. ATS Eae/

playbatk capability (at any,poiﬁt'in the editing process) of 140 words

per minute on typewriter terminal, and 500 lines per minute on high

.

- -

'§peed printer. ATS (as‘implémeateélby Arcata Data Systems) also can’ o
,oﬁtﬁut to microform and/or to a cg;puter typesetting device automatically

and directly..

)

In addition, the ATS system has the capability of producing, in

L4
' interactive mode, the equivalent of one line KWIC's and .counts of

occurrenges from which frequencies can be easily computed.

Material on disk can be dumpéd to—magnetfc tape at minimal cost
when extended periods of hand-editing are required on hard copy. Such

—~— I

. a procedure saves disk storage’ costs which are computed on'a monthly

14
basis. . ) "
, /
‘
A
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{ . ' // e ~ ’ . " Table 7 :
- : * - arsth L

vy - °

. / ) ‘ , TItem > “Breakdown Total ;/.
%! fermifal purchase ~ - ' $4700 . //> N
I — - , ; g ;
B Terminal rental : - $100/mo. (requires Modem $1200-$1500 (X2 N
. .- “ " hookup - possible addi- mo. @ $100-$725/ | /%, .
*zf" . - _ tional $25/mo.) ea.) /
Stofage cosé $.15/1550 characters/mo. $6000 (54000 ch7
v : ‘ i . ‘ for 12 o) ’
T ~ . - r - T /
) Conversion‘toimagnetic> . S$10 (on or off disk) $20 7/
W tape o - . i
& . | Total if leasing . . , 71220-37520
L b . ) ;
H“ i i N ' / 10,720 .
\}1‘ Total 1f‘pgrcha51n§ . $’ N/ .

QJ . Optical Character Scanning (FormScan)
b “

.L ‘a
Jiter. Type fonts which

'3 Fid »y . .
: -can be read are* 1403, OCR-A and Pica. Upper and lower case capability

-

is available with Pica’only,_and a modified [font must be‘obtained from

Say [}

- FormScan to preclude 0 - # and 1 - 1 confusions.

e

|

{ ‘ 14 Prices quoted by Mr. Bruge Hawley, ButlerlData Systems, 12911 Cerise ¢

! " Avenue, Hawthorne, California 90250, (213) 772-2331, Storage figure

g is shown in-parallel form to cartridge and cassette cost, but is

§ totally unrealistic in terms of actual use«of system, since in real
use, the majority of data would be kept on magnetic tape, saving .
-storage costs, and only dumped onto disk for short periods for

4 . editing. A more realistic figure would be cldser to $3000, giving

a total of $4210 to $4510. ° .
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The non-reflecting areas (i.e., the black letters) are redd and

.
H

coded by a CRT and transferred to the character identlfying element of

the system. Character recogﬁitipn is accomplished through the division .
? Al . : . s
. . . » R -
of each 1/10" X 1/10" character area into a grid with 1200 parts and )
< LY : W"J;,. *
software identification of the grid areas which épntain data specific :, ™ ¢

i
- i
. i

N N .‘ v i 'Y K3 K3 r3 )
to a particular character (ex. a or j or @), {dentification error i’ ¢ 1 ‘

a-

. . i
4 N N . - \ O
' at a maximum of 1 in 25,000 characters for upper and lower case and - ‘f{ .
. ' - I /A
much lower for-all caps. The system produces_ 7 track, 556 BPI, BCD . ;5 \
. [ .
coded tapes directly and a conversion to 9 track, 800 BPI, EBCDIC coded x
tape is ‘available for $15.‘ Also available is an updating feature '
-1 - : ’ - -
‘ﬁ! allowing lines with errors to be corrected by typing a sheet identifying ;
. - "f :i“, “1
the line number and then typing- the line as it should be. : > "
‘I" - ) ‘ < e o
. oo ) ) ) L . ~ .
Table 8 -
R ' . ocs?? )
. Item Breakdown Total . ﬁ[ '
~ L - * )
) Terminal rental , .
- , ‘1 Storage cost )
. | Convention Typescript .01/1ine $666.67 (66,667) _
’ . lines of 15 words \
. ea, @ .01 ea.) : \
- Conversion from MIST . 3.20/cartridge $666.67 Y e
Ty pe ipt approximatel .
ypescript _ y: PP y &
.o Update $50.00 minimum
/‘ X * - - L
. Total of leasing $666.67 .
Total of purchasing R Not applicable -
. A : " - ) “I . '
1 Prices-quoted by Mr. Harley D. Hancock, FormScan Inc., 16220 Orange
. Avenue, Paramount, California 90723, (213) 636-2441. Costs are
deceptive since they do not reflect cost of preparation of a perfect
typescript to be scanned.s_ : ,
Q X ,;7 . 1
ERIC . A% e
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. Table 9 provides a quick comparison of the various input systems.

) . A : i
-

In cages where some systems lack capabilities found in others, infor-

mation.in .addition to the relatlve capability may be helpful. Th;
followlng comments relajg to each system which 1ack9 spec1f1cﬂ '
capability found in other systems. . . ! )
< . .
1. UYpper and lower.cage ‘ N N
" 0Ccs - upper’and lower case available oﬁly'with’pica
CRT - upper and lower case is option!T on Telterm2
2. Prpduce% ASCII coded magnetic tape '
, MTST’- pgpduces EBCDIC ‘. )
AT§ - produces EBCDIC
; .
{ 0CS - produces BCD ' a v “'f .
NS ) “
\3. Unlimited insértion T
. KEYPU*&H - insertion limited by number of. blank; left at end of
L, card * . :“' - ) )
EE%ET%RE\r.ipsertign pfﬁctical}? }mpossfble
ocs -'%nsertion prgzkically impossible ’ i
S ﬁ : . B . . ‘
4., -Update facility .- . :

KEYPUNCH ~-‘update requires card dupllcation and is lim1ted by

number of blanks left at end of card ,

5. fo-line‘keying

ATS ~ it is -pessible t&fload a file created off=line

+

’

onto the disc




-

+ ATS -.compute} edits using tetminal input.com&ands

6. Off-line edit‘: : R

TELETYPE - compiter edits using "con¥rol" bﬁaqﬁct%ré' e
Vo ' L : )
DATA?f?&,; computer edits using correction cassétte'%

. rl
i °
- . .
D : b, ,
* -

< B
7. ~Backspace correct ' P

KEYPUNCH - requires déplicati;; whoie card )
. TELETYPE - uses ''control" charac?ers . ‘ ’ ¢. :
FLEXOWRITER - uses "control" characters _ SO ‘
. . )
é. Needs ‘no line'feed with carriage return ' . ) /_

9. Initial playback of hard copy . o ’

'10.

[}

‘.,

7
TELETYPE - needs line feed
CRT - needs iine feed A

2\ B
-

KEYPUNCH - requires computer listing of cards

DATAPLEX - none available .
CRT - cassette can be listed on cdmputer printler or terminal by
phone line . ’
4
Hard copy of edited file R Pl
KEYPUNCH -:requires computer listing of cards ) ‘
B .

TELETYPE - paper tape must be carried to processor .

LY
-

No hand carryipg to magnetic tape ,
KEYPUNCH -~ card deck must be taken to computer location

MIST - cabtridges must be taken to convertér location

o
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(3 ~ -
; . \ < .
.
. "
. <y . .
. )
* 3 + .
. ) \
Ay
. ‘ .
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. 12. Untrained bperator . .o .; : . ,
»
= \ ' . . Al - ’ - .
2 ' YRUNCH - six weeks training . . ;
POEY - . Iy -
MTST - three days provided firee by 1LBM ’ o !
. ; : < . - . R .
- P - . . -
v c T * . -
oo « 13. Uses other than input preparation , . v ¢
-~ \
e g . . 1] N .
TELETYPE - can be.used as terminal
\ . . 3 ' : . .
. . MIST - /can bef used for secretatial tasks ) -
\ M ; :\‘ [V e - - ) 4 'l ’
c CRT - /can be Li;ﬁed as terminal .
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‘s . , Y«”.oozwgegm FEATURES

N

4

"OF THE INPUT ,DEVISES

o

;- - v s L ,
uo>w>erHH& . . . S Keypunch emwmnwvm Flexowriter | MTST Umnmmymx CRT \1S | OCS
1. Upper & lower case e «“ 1 X - X X X \ X
N...wnnmmomm.meHm coded Bmmrman tape %.“ X X , 1 X X
"3, Unlimited insertion -~ .° * , X X X X
4. Update facility \ . , i 2 X X X | .x X -
5. oOff-line keying o < X X X X X X X
6. Offsline edit ’ c X s X X X . X X
7. Backspace correct : . X X X X .

8. Needs no line feed with omnnwmmm\ - X X X m X
return Rk . ) M
9. 1Initial vwm%vmom of hard copy . X i X X X {

10. Hard copy of edited file . f X X X X .| x .
11. No hand o%nn%»:m to magnetic tape ’ .. X X X X , X, X
12, :SWHEHSmQ operator ) ’ . “. X ,. X L oX X X X

.13. Uses other than w:vcn preparation ’ ﬁww‘ - T X . ” ,:Misil

- . i ) . , ot . ) .
v - v

. L . ) N !

, 5. " RS

E

Aruitoxt provided by Eic:
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‘l. ! c - | : o o ‘ ‘ - ’
| "II1. Test. On 300 Word Sample '

[ { .

“

v From the point of view of entéring and .editing, input text, one of’
1 . .
the most difficult problems,fs inserting identifying'codes withig the . ..
r - v

text to discriminate among categories of information relevant tg the
: . . ‘ ) ,
.- analysis being done. For example, a .linguist might wish to.mark each

relative clause or noun phrase with a code so that he could obtain

-

o

f {e . ’
information on their use as well as information on single words. Because,

the complexity of inserting such codes, into a running text represents

one of the most difficult problems for any input system to handle, it

] -

was used as a task to test the'systems under study. . . .

A 300 word sample répresenting a hypothetical transcripﬁion of

-

. audio~-recordings was used for a test. There were copies of two .
) " transcripts in three stages of editing: (1) first typescript from

audio tape; (2) imtermediate hand-coded rough; (3) final copj.,'On )

:

stage 1, examples of simple typing errors (e.g., misspelled words)
were inserted for immediate backspace correction. On stage 2, examples

of types of codings or changes which might occur were inserted. Codings

used were arbitrary and have no actual significance. As many types of

editing problems as possible were ihcorporated within the example.
- »

-

. Example of Sample Used
Stage 1: 7AH THIS GUY . 1 HE MGTH
' HIS, HS INTENTINS MIGHT~ BE & GOOD,
& YOU KW, BUT 7 HE'S JUST DOING
HIS JOB, YOU " . KNOW? ~ RIGH? (T7558)
. | LAE TRUE, 1, . AGRE WITH You .

N

¥




Stage 2: %AH

-

2 VHE* ',  MIGHT,

THIS - GUY,
- 'HIS, - HIS, INTENTIONS * MIGHT =~ BE GOOD,
“ +  YoU  KNOW,  BUT " HE'S " JUST . *DOING -
_HIS JOB, You CKNOW? | RIGHT?*  (17748)
%AE . TRUE, I " AGREE  WITH ! YQ

-

Stage 3: $15.051'%Z1 THIS 12011 GUY, 57420 -~
I 72100 HE MIGHT, HIS 72108 i
INTENTIONS MIGHT BE'GOOD, 57300 57420
: YoU 72208 KNOW, (BUT +) HE'S 57311
. . _ JUST DOING HIS JOB, .YOU 72108 KNOW? 57441
RIGHT? (T7758) \
. %AM TRUE, I AGREE 5200 WITH YOU $$15.051 o :
After arranging with the vendors for a test, they were asked to
prepare the data, using trained operators and demonstrate each step

from rough copy to magnetic tape. Following are the results of those

tests:

‘ L
KEYPUNCH ~
L4
Tab setting was done by means of a program drum card. Set up for

this card took.ap;:Bkimately three minutes. Input typing.proceeded at
a rate of approximately 30 words per pinute with an e;Zessive poise
level. During initial key}hg~;wo errorg were caught and correc;ed by
duplicating the card up to the point of the error, correéting the error
and duplicating the rest of the card. ,Whea the original test deé% was’
finished, the operator attempted to perform the editing functions ok
adding codes, and changing'i;ems.indicated. After only a.few cards, it

became apparent that almost every card was being retyped in order to
. * . .

make the cgrrections, and the test was abandoned.

, B <3




TELETYPE ' L : "4

22

[
.

‘No tab setting was available, Input typing proceeded/ét a rate of
/ ’ pAY
approximately 25 words per minute with some confusion caused by the need

~ - z -~

to multiple'space between wurds to simulate tabs. Noise level was

-high. Two control character corrections were used on inktial keying,

and proofreading indicated one additional keying error to be corrected

duriﬁg edifing. There was no take up reel for paper tapes produced,

Editing proceeded by playing back the original paper tape and attempting
to stop it Et appropriaée boints for insertions. After approximately

fifteen minutes and dozens of attempts, the dperator admitted she was

*
unable to perform even the Mrst insertion and the test was abandoned.

s

FLEXOWRITER 4 - J

Tab setting for initial input was smobsh and uncomplicated. Input

e PN

typing proceeded at a rate of approximatelytéo wo;ds per miﬁhte with a
hig; but acceptable noise level. There was:nb ééke up ree%“for’pabér ‘
taée produced. N '2
s Editing proceeded by playing back the original tape aéd stopping

. ,~ v

N 24

at appropriate points for insertions. A new paper tape was punched

during editing.. Stopping was accomplished at the proﬁer pbint in all

o~

but one instance. The entire new tape had to be run through another

Z

pass of the editing procedure for the final correction to be made.
¥

MIST

1 - ’ .
Tab setting for initial input was smooth and apparenciy uncomplicated.

’

Input typing proceeded at a rate of approximately 40 words;per minute

i
- § N -

2

f

) 3

. §
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with an. acceptable noise.level. The process of setting up MIST tapes
for editing (rewinding, moving tape to other side of machine; etc.) |

«took approximately one minute.

Editing was accomplished” by playing back the original tape, stopping

.

at apbropriate points and 'typing in the insertion. No special commaquv
were required: A single button adécomplished playback and only the actual

characters to be inserted were keyed in the editing stage.
As many as 130 characters may be keyed per record iqiﬁially and °

r A}
there is automatiz_greation of a new record if edit’ing insertions cause

an overflow. There i$ no automatic facility for removing superfluous

0
»

blanks. L Gy

’ . t - ‘ . ‘-
DATAPLEX ' . {

.Although the specifications of the' task héd‘been specified in |

advance, Data Instruments was unable to have a system ready to view.

N

. The explanation given was that computer software was required specific

[y

to the task in order to have their machines process mgterial. Iﬂe user

was expected to provide programmer time to write subh'software which

héd to be written in Data Instruments’own,programm;hg language.

Assurances wa{e given that once such software existedv the system . ~ )

L

There was, .of course, the underétanding.

.

could handle any contihgency.

that the efficiency of the system would be directly dependent on tﬁz

’ »

sophistication of the softwate the user produced.
' AR

CRT .

-

Tab setting for initial input was smooth and”uncomplicated. Input.

t&piné proceeded at approximately 30 words pér minute with virtually no
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noise. "End of message" codes were keyed after 1500 chardcters (20
/ - R :
lines). (When the 3000 characteré'buffer“was filled, the operator dumped ~ j
the buffer, one message at a time, onto the %assette-attachment. Setting
up.the tapejtbok two simple ope;ationéJJ\The terminal was switched from
. « L} ~ .
LOCAL to*ON-LINE for. transfer, and from TYPE to TELETYPE mode. There :

b

L3

“were. then four transfer commands entered/on the keyboard. ~* ,

Transger'proceeded smoothly. Hard copy”yas obtained by playing
. .

Iy
“ s

back the cassette thfbdgh a, teletype. Setting the tape took two simplé

5
-

operations. e a® ' .

'li"i"

Data was then transferred from the cassette back onto the Telterm2 —
. ' \ b ‘
for further editing. Insertion was accomplished by moving the cursor
to the appropriate point; pushing the "Insert start" key and typing in .
, ' » R

the insert. Editing proceeded-swiftly and surély. Superfluous blanks

were removed w¥th the '"delete characsfr" key. When ﬁdi%%gg was completed,
P - S ,,@@@q? =

dp
4:

. o
the operator again, simulated tran¥fer to cassette.

.“\
‘

ATS

Tab setting for initial input had to be done twice due to operator .
’error.' Input typing procekded at a rate*of approximately 40 words‘perv
* a ‘ . . : .

minute with an acceptable Qoise level. There was an editing set-up

f .

procedure requiriﬁg two commands, taking only a few seconds.

The editing procedure proved to be unacceptable, due to the .fact . .
\ ~ Al . N . P S USRS
that the commands required by the system necessitate the typing of the ,
full word occurring before the desired insertion. In this .particular .
N 1" ‘ '. . ' M s
application, with its initial one-t@-one expinsion, it would be more

’

efficient to retype. . ) ’

-
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, Several other features of interest were demonstrated, however. v

ATS has the capability of stanning for a particular character set

(e.g., a spécific linguistic co&e) and giving iﬁmediately the number
of occurrences. It'can also print out each line on which such a

ch¥racter set occuraogrougﬂly equivalent to a one line KWIC). For the

*

‘purposes of initial "brOWSing"\in data, ATS may prove to be highly

cost-effective. : - -z

gg_s— N ) . N S e . ” . ‘ -
" . since the preparation andfzd;ting of text is not ‘a fungtion of :'

scanning, no parallel test was made of tgg OCS- system. Tﬂe operation
] o ; o i

>
s

' . . ¥
of the scanning equipment was reviewed for accuracy and ease of
o ’:.I\" v . i -
conversion. > ) o : o .’), :
A stack of typed sheets was input to a hopﬁéf which fed them into :
H S <t .

'
rd - -

. Y : . o
the scanning section of the machine. Transfer to magnetic tape proceeded -
J ,

2 R n

smoothly until a character was encountered which the machine could not
2 A . ¢
recognize. This charactér’ (a smudged "m") was projected on a screen
! p= 2

and the operaﬁof;entared the correct choice through a teletype. There

wle \ . - < .
werezhp other errors, The magnetic tape was then played back through a

téletype for final proofreading and hard copy.
- : 50 e
3 * / ) ) . : ’ v

H

IV. Conclusioﬁs

: . . o
~ * R 2
N > 7 ‘ o M . . . ,
After 3all sygtems ‘were evaluated, it became clear that two, MIST
and, Telterm, wexe definitelﬁg?uperior for the task ofbpreparing a large ..
natural 1anguage data base which’ required heavy edfting and insertion z
\ ' “; . L 7
. ~ S L)
< . ‘ ] 7
’ » ) b - v . A 4 e ~ - )




In eath of the other systems reviewed, correction of typing errors

caught during entry was either cumbersome, time-consuming, or virtually

*

impossible without retyping a large section of the data. If the data
« . -

'

was keypunched, a card with_an error required repunching. 1In the case

R .

of the Teletype, such corrections reéquired an on-line edit égrforme& by
a computer. ATS used both a computer and a cumBersome line*referencing

and retyping process. In the cases of MIST and Telterm, such corrections

L4 ~

could be made directly, immediately, and simply. A :

»

. In most of the other systems, large scale insertions were impossible

-

, or exfremely difficult., On Telterm, such insertions could be accomplished
by simply pushing the "insert" button and typing in the new data. On

MIST, insertions could be made by playing the data back to the point at

.

‘ ' which the insertlon was to begin, typing in the new data, and then"

3

playing back the old data up to the next insertion. ’ -

- MIST have the advantage over,'TELETYPE FLEXOWRITER, DATAPLEX and

ATS in that‘they can do all the required data preparation and editing

s

off-line, thus requiring no costly computer_time:' . . - . ¢

K
Both MIST and Telterm are significantly better than other systems.

Both have equal flexibility and editing capabilities.for‘text input.. ,

-

b Any final decision on which of the two is the most effective method for

, a particular project requiring text prepaxation must be based on a

number of factors not directly examined in this stday, but relating to

. - the project itself, its task, funding and scope. | .

If the particular broject is one which requires hard copy at every

™

step, MIST would be preferable, as it would be if the researcher is in

. *
A 4
+ N
. .
- z .
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a non-computer oriented enviromment, where he would have no use for the

K

tegpinal ciiabilities-of-the Teltérm after completion of data preparation,

but could use the MIST in normal secretarial routines.

s
:

1f, on the other haﬁd, the project is in a computer, oriented

. . crals N . .
A environment where the terminal capabilities would insure continued\use

-

for the terminal, Telterm would be the logical choice. Likewise,-all

other factors being equal, Teltermjwould be the preferred device, since
,¥ .

. MIST costs $2,875 per year more than Telterm on a-one year lease in
‘ .

- .

basis, and $7,010 more on-a purch;se basis. 7 )

»

Above all else, oﬁe fact emergeé-clearly from this study. The

LY

’

rapid proliferation of sophisticated input techniques has assured the

\ [y Yo . -
researcher natural language tools which eliminate previous roadblocks .

& .
. and allow~him—-to concentrate his energies to a greater extent on the

.

) ’
research itself, rather than the mechanics of data preparation.

. . .

£
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